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Motivation

Use Br(Bs — DT D{™) to measure T

e B, — DI D pure CP even eigenstate

e Fit CP even lifetime (provided enough statistics)

e Measure AFI;S from branching fraction

Complex analysis measuring several ratios of branching fractions.

Br(Bs—D}D;)
Br(BO—DJD—)

e Intermediate Step:

0 —
Br(B'-DJ D7)

Br(BYSD-3r) =~ reature Presentation.

e Jest Case:

Combine three measurements for D — qﬁw‘(K*OK—, 77—7r+7r—)

e Use similar 6-tracks B’ — D37 and B, — D,3r to test tools and techniques

e B, — D/ 3r - first observation, add statistics to B, -mixing measurement
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Approach

Cut Optimization Snapshot
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e Optimize selection cuts with signal MC and data BG 1200f
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e Get selection efficiency (e) from MC ’
e Get physics BG shape from MC for data mass fit
e Get yield (Y) from data mass fit § omel
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Mass Fit B — D~ 3x

B® _. D' it CDF Preliminary. 243 pb ™.
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Use fixed shapes with floating relative normalization
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Physics Background Monte Carlo BY — D=3«

Monte Carlo Decomposition. B . DX
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Decompose fitting template into components

e (Blue Plot) - B' - D* nnnw, D*~ — D~ 7", - lost w°

e (Red Plot) - Cabibbo suppressed B® — D~ K, - misreconstruct K as
e (Dark Gray Plot) - Therest BY -+ D™ X

° - All together and B — D~ 7w signal
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MC Shapes for B® — D3 Mass Fit, More Statistics.

Monte Carlo Template B” ~ D™ 3 pi.
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Monte Carlo Shapes

¢ B 5 D*3x, D~ — D x° (lost 79
e Cabibbo suppressed B —+ D™ Knr
e Therest B — D~ X (generic)
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Mass Fit B — D~ 3x

B® . D* it CDF Preliminary. 243 pb™

> —
(«)) [
= 700
) -
o
— 600 E
8_ NJ
L
o 500
D -
c 400
Ll -
300 |
200
100
0

[] Data
[] Total Fit N
Combinatorial BG
B L DX Mass : 5.2791+ 0.0005
B - D" 3m Width : 0.0145 + 0.0005
B B . D" Kt
w * i{ Signal : 2016 + 67
N2 BG : 1413.3
¢ . s .
2 e :34.4
o4 \Ns+B
Fit Prob: : 95.06 %
¢ $ e o
4 :
el
5.0 5.5 6.0

Mass GeV/c?

Boris lyutin MIT

APS 2005 7



Switching to B® — D D~

Use the same data and techniques
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BY — DY D~ Yields

B° _ D D'  [K  K][KTr]. CDF Preliminary. 243 pb™

B® _ D, D* - [gri[KTu]. CDF Preliminary. 243 pb™ 3 “[gow
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e DT D™= combined together into blue shape

e Note D{W* D™~ and DF D~ separation e

e ¢ and K* resonances help to lower background. 0 - S l “” L
e Can do the same with D D

Mass GeV/c?

DD~ (nmr) Signal: 74 4+ 10
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Combined Fit B — DD~

B° _ D, D". All Channels Combined. CDF Preliminary. 243 pb'1
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Fit is illustrational, - number is not used for final result
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Systematic Uncertainty Summary

Effect Syst.[%]
Fit Model +2.00%
DT 37, 37 Subresonances +3.00%
Cut Values +5.0%
Total Common Systematics +6.2%
DD~ (D} — 3m), 37 Subresonansces | +3.00%
DD~ (D} — 3m) Total Systematics +6.9%

e Fit systematics address not perfect physics background model

e 37 uncertainty is due to poorly known 37 subresonance structure for B’ — D~ 3«
— B - D ay, a1 — 37 - dominant
- B> D pm,p— 27
- B+ D7 3r

e Cut systematics due to different behavior of data and MC with respect to cuts

e D, — 3m systematics is due to the poorly known D, — 37 composition

Most of the systematics due to the difference between data and MC

Boris lyutin MIT

APS 2005

11



Ratios of Branching Fractions

Br(B’-DI D™ ,Ds—¢)
Br(BY—D—37w )

=1.95 4+ 0.20(stat) & 0.12(syst) + 0.49(BR;)

Br(B’»D,DT,D,—~K*K)
Br(BY—D~3m)

=1.834+0.22(stat)£0.11(syst)+0.46(BR;)%+ 0.17(BR3)

Br(B'—D,Dt D,—nrm)
Br(BY—D—37)

=2.4640.34(stat)£0.17(syst)£ 0.62 (BR1)4 0.34 (BR3)

Branching Uncertainty Summary

e BRyisdueto Br(D, — ¢)

Br(Ds—K*K)

e BR,is dueto Br(Dssér)

Br(Ds—nmm)

e BRsisdueto Br(Dsoén)
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Combined Number

CDF Result:

Br(B'—-DID™)
Br(B9—D—3r )

= 2.00 &+ 0.16(NC) + 0.12(syst)+0.5(BRy)

Where “NC” - is a combined Non-Correlated uncertainty. It contains

e Statistical error
e Systematics due to D, composition in BY — DjD‘, D, — 3«
e B R- and B R3 branching uncertainties due to the ratios of branching fractions.

Br(Ds — ¢) error is dominating for now, will be reduced by BaBar and Cleo-C.

PDG Result:

e Br(B = DID7) =(8.0+3.0) x 107°
e Br(B' - D 3r) =(8.0+£2.5) x 107°

Br(B° — DfD™)

=1.0x£0.4
Br(B° - D=3m)
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